Abstract
Introduction
The switched reluctance motor becomes an attractive alternative in variable speed drives, due to its advantages such as high reliability, structural simplicity, and low cost. Many researches discuss about SRM concerning design and control [2] . The important characteristic of the SRM is that the inductance of the magnetic circuit is a nonlinear function of the rotor position and phase current. So, for the control and optimization of this drive, the precise magnetic model is essential. Attaining this magnetic model is not an simple task, because the magnetic circuits operate at varying levels of saturation under the operating conditions [6] . In additional, the nonlinear characteristic of this plant represents challenge to the classical control. To overcome this drawback, some alternatives have been suggested in [4] , using fuzzy systems.
The electronic approach is based on selecting an optimum combination of operating parameters, which include supply voltage, turn off and turn on angles, current level and shaft load [3] . Among these, a simple current modulation technique is extensively used for minimization of torque ripples in switched reluctance motor. The simple and accepted current compensating techniques can be implemented using both intelligent and conventional controllers. The conventional controllers requires to exact mathematical model of the systems are very sensitive to parameter variations. As switched reluctance motor presents strong non linear characteristics, the dynamic control of switched reluctance motor drive can be achieved by using intelligent controllers based on the artificial intelligent techniques such as FLC. However, in the case of the servo control applications or when smooth control is required for low speeds, the elimination of torque ripples becomes the main concern [4] . The application of a fuzzy logic based on adding a compensating current signal to switched reluctance motor is used to minimize the torque ripples is investigated. The dynamic response of the switched reluctance motor with proposed controllers PI and Fuzzy are examined.
Mathematical Model for SRM
The phase voltage equation of SRM can be given as:
Where u is the phase voltage, R is the winding resistance, ψ is the flux linkage, θ is the rotor position and I is the phase current. Equation (1) can be expressed in discrete-time domain as:
Where T is the control period and k is a positive integer representing the sampling instant.
The flux linkage profile ψ(θ(k), i(k)). Using the information on flux linkage, conventional controller could be realized by
Where i ref is the reference current. θ(k+1)=θ(k)+ω·T and ω is the angular speed. When (3) is substituted in (2), the response of system could be obtained as
The transfer function of (4) is given as
Where ψ ref is the reference flux calculated by rotor position θ and reference current i ref .
It is shown that with the information of the accurate model of SRM, the controller could track the reference within one control period. Equation (5) also indicates the system with controller is inherently stable.
The gain observer could be designed as
Where K 1 and K 2 are the gains of the gain observer. The error transfer function of the system is
Where Figure 1 . PWM Modulation Figure 1 shows the PWM modulation for digital control. In the kth control period, current should be sampled at t (k).Proposes a predictive current controller increases the calculation burden and especially for nonlinear systems such as SRMs. Figure 3 shows that there is no switch action at t(k−1/2), so the EMI noise is avoided. Furthermore, this method allows processing the duty ratio calculation in half period and will not bring delay to the control loop.
Current Sample for Digital Control
The estimation of sampling current is accurate if the current of each control period stays the same, as the (k−1) th period , If current between each control period is changing, as the k th period at that current is not accurate. If the current is not sampled accurately, it will bring oscillations to the control results and will reduce the performance of the controller.
Fuzzy Logic Control
Fuzzy logic control is constructed by a group of rules based on the human knowledge of system behavior and design of fuzzy logic controller can provide to desire both small signal and large signal dynamic performance at same time, fuzzy logic controller has been potential ability to improve the robustness of machine.
The proposed block diagram of a fuzzy logic controller for SRM is as shown in Figure  2 . The elements of this rule base table are determined based on the theory in the transient state, large errors need coarse control, which requires coarse in-put/output variables in the steady state; small errors need fine control, which requires fine input or output variables. Based on this the elements of rule table are obtained as shown in Table 1 . 
Results and Discussions

Conclusion
Fuzzy logic controller has been proposed in this work which reduces the ripple content and controls the current in the SRM. With the use of the current in the SRM is compensated which increases the dynamic stability and performance of the SRM drive. This paper presents fuzzy controller for SRM drives. An established the Observer is to assurance both fast response and stability of the FLC controller. An improved sampling approach is projected to compose the current sampling precise even under changeable current conditions. The Simulation results show that the proposed approach increases the performance of the SRM.
